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Report of Dr. Cole snd Dr. Avery (essisted by Drs. Beeson, Dubos, Goebel, Gooc

ner, Hoaglend, Horsfall, Hotchkiss, "ecleod, Reeves, Stillman and Thompson) .

Serum trertment of rneumonis (‘lrcLeod, Goodner, Beeson, end Hoaglend)

Since the use of unconcentreted sntipneumococcus rebbit serum *es begun tro

. years £go, 75 cases comprising infections due to 11 tynes of oneumococcus
heve been treated in the hosnitel. Of these 7 hove died, & mortelity rate of
9.2%. Until feirly recently ndequste smounts of Tyve III entinneumococcus
rebbit serum have not been sveileble and if o1l ceses due to this tyve ere
excluded, the mortelity rate fells to 5.26%.

An sttempt hes been mede to obtain a lerger number of Type III
petients in order to test the usefulness of sntinneumococcus rabbit serum in
infections due to this type. It rould awpear thet in e certein proportion of
ceses, adequste smounts of derum given eerly in the diserse —ill induce repid
diseppesrance of the acute symptoms in much the same way rs occurs with pneu-
monia due to other types. The grester voriebility in the course of Type III
pneumonia, however, perticulerly in respect to infections occurring in young
end old individuels mekes the results of therapy difficult to essess. Thus,
in cases occurring before the sixth decede, the diserse tends naturslly to
run & much less melignent coufse,

The skin test vith the homologous type specific cepsular nolysac-
charide hes been extended to pstients with infection due to Pneumococcus
¢ Types IT, TII, end VIIT in rddition to Type I and has oroved. in most instence
to be an accurate mesns of determining vhen sufficient serum hes been given.
The difficulties essociated with this test sre due to occasionel folse nos-
itive or false negative rerctions. The confusion resulting from felse pos-
itive reactions cen be avoided, es “es vreviously found with the Type I poly-

saccheride skin test, if the pstient's resctivity to the intradermelly in-
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jected polysaccharide is determined before the injection of serum is begun.
The information geined from frecuently revected skin tests hes mrde it nos-
sible to give the optimum thereneutic dose of serum over a shorter neriod
following sdmission then -'es nossi™le vreviously.

The length of time consumed in rdministering the necessery thera-
peutic amount of serum hes ¢ striking effect unon the duration of ecute symo-
toms, since termination of the diserse by crisis cen occur only vhen suf-
ficient entibody hes been given, or the patient's o'n defense mechenism hes
gained the uvper hand. The traditionel method of sdministering sntinneumo-
coccus serum hes been thet of divided doses over e variable neriod of time,
until evidences of subsidence of the acute nrocess hrd occurred, or s nosi-
tive s'"in test to the homologous cepsuler nolyseccheride hrd » neered. Dur-
ing the pest yesr en cttemnt hes been mrde to rdminister the full thersepneutic
dose of serum in e single intravenous injection ~s soon es nossible follor-
ing the edmission of the nntient to hosniterl, 70 crses, distributed esmong
nine types of nneumonis heve heen so trerted -vith unconcentrsted antipneu-
mococcus rabbit serum, In these ceses the sverege eleawgsed time from the
beginning of theraoy until the termination of the ecute symptoms hes been
only 8.6 hours. The uniform success Qf this method of serum sdministrastion
is conditioned by the need of accurete knowledge~of the sntibody content of
the serum used, end the severity snd extent of the infection from rhich the

patient is suffering.

Antipneumococcus rebbit serum (Goodner). Reports submitted in

previous yesrs have deelt with the rationale of antimeumococcus rabbit ser-
um in the therapy of humen lobar nneumonia and ith the first results of
clinicel trial. The nresent esccount mey be regarded as & wrogress note.

The present status of the problems vhich sre now in the foreground is con-

sidered with reference to changes “hich heve occurred —ithin the yeeor.



Clinical results: Sers preprred in this leboratory heve been used

in the treetment of lobar oneumonies essocieted vith Pneumococcus Types I, I1
IrI, 1v, v, vI, VvII, VIIT, IX, XIV, XVITI, XTX, ~nd XXV1II, Sere for cer-
tein other types rre no- evcileble. Fxcent ith Toe IIT the results heve
been exceptionelly good #nd heve justified the theoretical deductions hich
led to its use.

"ith Tvpe III -neumonirs the results ere still regrrded as incon-
clusive., It is difficult to produce serum of good titer end the supnly hes
been somevhat limited. It is ¢ curious contradiction thet certain ceses vitl
positive blood cultures have resronded in excellent feshion to the adminis-
tration of this serum vhile others sdmitted to the hospitel vith negetive
blood cultures have not resnonded and the course of the disesse hes been
termincted by desth., Certein of the-e thersnmeutic frilures hrve been as-
socisted with conditions beyond the scope of serum thersoy but there re-
merined & curious peradox, Observetions mrde during the course of the nres-
ent pneumonis seeson may, hovever, furnish the clue necessery for the solu-
tion of this problem. # lerge number of nersons are normel cerriers of this
type of pneumococcus and it seems to he sssocirted with bronchitis in some
instancés.“It seemed not unlikely, therefore, that vhile this type of nneu-
mococcus might be predominsnt in the sputum snother type might serve as the
actual infecting agent. A somewhet similer instsnce hes been observed in
the experimental animel, viz.; Type III pneumococci are not highly virulent
for the rabbit but if the tissues ere prepered, s for example by extrscts
of other types of pneumococci, the Type III becomes exceedingly virulent.
Conseauently & vigorous seerch has been mede for type pneumococci other then
TIT in these clinicel cases. In seven instences, or epproximetely 75- per

cent of the so-celled IITI ceses, enother type pneumococcus hes been discover
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and five of these cases have been trerted es of the concomitant tyne. Th
cases heve recovered., Tvwo csses of mixed infection were trerted as Type

ond both died. It is undoubtedly true thet Type III can infect alone end
that 1t cen cause death but the foregoing observetions bid feir to shed c
siderable light on the appesrent failure of the s»ecific serum to benefit

certain proportion of these cases, The solution probably resides in most
careful tyning and the spnlicetion of this rule: Vhen Tvpe III end one o
pneumococcus type ere present in the s»Hutum the other tvpe nneumococcus s
be regarded as the inciting sgent.

Toxicity of rebbit serum: Methods heve been develoved rhich gr
ly reduce and in most instances entirely eliminate the toxicity ¢ssoclate
vrith raw entipneumococcus rabbit serum. These methods rre simnle #nd in-
expensivs and it is gretifyving to report thet other leboratories r~hich he
employed these methods have been uniformly successful in the nroduction c
non-toxic serum.

Standerdization of serum: The cuestion of standerdization of
entipneumococcus serum is much too comnlicated to eleborate in thls revor
It may be seid, however, that the only hope for logicel dosege is thet e
satisfaqtory method of stendardization be achieved, Grest progress hes
been made in this direction end this leboretory is collsborating with ste
end federal sgencies in e plen leeding to the adoptioh of suitable stend:
and hethodé for sténdarditation.lehe serﬁ.in this leboratory rre evslua
on the basis of rctual antibody content.

Amounts of serum recuired to bring rbout recovery: Uith esccun
evaluation of serum potency it is nov nossible to study the fectors hic
in one patient reouire thet a very lerge emount of serum be used ~hile i
enother nermit asdequate therapy —ith smell emounts. It is obvious thet

emount is determined partly by the severity of the infection but the cep
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of the individuel to utilize the pessively conferred antibodies 18 even more
important, This lsborastory hes developed & considercble experience in the
evaluation of the gncnlled hogt factors in exoerimentsl infections. This
+ork had been undertslen mith the ides thet it mipht some day become useful
in the clinic. Tuch to the satisfection of 211 concerned » direct snnlice-
tion of these findings has been discovered end it ~ay be expected thet —ith
a fer reeks an accurate dosege scele vill be rvailable for use in most crse
of lobar pneumonie.

The use of calcium chloride in the relief of chills folloing

entipneumococcus serum thersny {Beeson rnd Hoerlend). The occesionsl oc-

currence of chills follo~ing serum edministretion hes to some extent inter-
fered vith the widesprerd adoption of serum therarv in pneumonis. Becsause
the inadequacy of the pellirtive messures employed in the trertment of such
chills, sn sttempt was mede to find en apent which vould slleviete them. I
e consideration of chemicel substances hich "1ight nrevent or elleviste
chills, celcium chloride, oving to its effect in relexing smooth muscle,
seemed o good possibility,

To date, 107 calcium chloride solution in smounts from 5 to 20 cc
hes Been administered intravénously to 18 patients, during chills folloring
sntipneumococcus serum thers<vy. The results obtrined heve been encoursging
In 11 cases (61”) there wes complete relief, subjective ¢nd objective. In
7 cases (397) there 'wes only pertisl, or trensient relief. Five of the ps-
tients in the latter group hed recelved epinephrine during the serum édmin-
istration and it ig possible thet this 2ccounted in pert for the poor resul
obtained with calcium therapy, since calcium snd e-inephrine ere knowvm to t
antagonistic. Cerlcium chloride is not considered e dengerous thersneutic

agent, except in those pntlents who heve received digitelis,
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Studies are now in progress as to the mechenigm of this rction of
calcium, also in regard to the possibility of e similar effect in chills due
to other causes.

Serum lipids in pneumococcal pneumonia (Horgland). Thet blood

lipids play en importent pert in certsin scute infectious processes is in-
creasingly evident es more exect technicel procedures for fet estimation be-
come wveilable. Of these, cholesterol hss received the most emphesis. Lete-
ly, however, varietion in the total 1ioid pettern in various disesses hes
engaged considerahle sttention.

Cholesterol hes long been kno'm to nossess marked entihemolytic
properties egainst oleatés, pneumococcus hemstoxin and tetsnolysin, and both
early and recent workers have found e mrrked dron in the cholestercl level
during acute infections, ~ith return to normel v:clues during eerly convel-
escence.

The eerly work of Christian in showing vest stores of oleic fetty
acids in the stege of grey hepatization, snd the vork of Lemar in showving
accelerated lysis by immune sere of pneumococci treested ~ith minute amounts
of sodium oleate, erttach considerable importsnce to the role of lipids in
the recovery from pneumococcal pneumonia,

The present study was undertaken in order to gein some idea of the
blood lipid pattern in pneumococcal pneumonie, snd to correlate, if possible,
the change in blood linids with the onset, éourse, and convalescence in the
disease.

Observations presented in this summery were mede on the serum
lipids of 25 patients with lobar pneumonie, rith enrlvses et three day In-
tervels, covering the disease in most instences from its onset, through its
course to convalescence. Total linid cerbon velues have been obteined in

all cases, together with & smaller series in vhich the unsaturstion, as
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reflected by the serum iodine unte e, ond cholesterol v-lu s, free and com-
bined, have been determined.

Micro~gasometric technicue, c~fter the nethod of “irk, Prre, snd
Van Slyke, modified by Folch-Pi, *rs used throughout. Serumn iodine rbsorp-
tion determinetions 'ere crrried out :ccording to the ethod of Prpe, Pes-
ternak rnd Burt.

tnelysis of dete reverls in all coses a merled dron in serum
1lipid cerbon, cholesterol end unsrturrted fetty rcids during the onset of
pheumococcal meumonir, *ith ¢ return to normel during convrlescence. The
most merked dron rmenrs to be in the cholesterol ester frection, vhich in
meny instences fells to less then helf the normrl or convslescent level.,

Free cholesterol values rre not sisnificently eltered, —hich is perticulrr-

" 1y interesting in the light of recent -or by Snerry ~o wrs rble to show

s remer¥rhle conatency in the rntio hetiecen free rnd aster cholesterol in
normerl individurls over an extencded period of time., The fell in serum
unsrturation eoyceors to nrrellel the dron ohserved in totel 1193d cerbon
end cholesterol ester, rnd to return ouite rs sromotly to the convelescent
level,

Although dete rre incomilete ét sresent, it ould a-nerr thrt
the neriod of hvpolipemis in oneumonis is coﬁsidersbly shortened by the
earlylinstitution of serunm thefany. |

| Aé en exenple of the ch?ﬁqes sbserved‘in the serur lipids during
the onset, course snd convelescence of smeumonie, anplﬁses in tvo crses

are presented rs follows:
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Case Dey of | Totel 1i>sid Cholesterol Uns~turstion

Jdiseese cerbon Free Fster Total |*g. 1~/100 cc. serum

Ferly se- ? 41?2 40 140 180 2992

rum rdmin- 5 Z00 38 71 109 £40

istretion 8 512 a2 180 e8P z26?

11 418 46 195 241 41?2

Un- L2 3e7 30 152 182 320

treeted 5 274 2P 95 127 215

8 238 2R 70 928 208

11 277 28 12?2 150 290

Certain proverties of the C-rerctive substence present in the

blood during pneumonie and other infectious diseases (Avery ond M~cLeod).

Ferlier studieg from this leboretory heve sho'm that during the sctive
stere of lobrr mneumonis there is demonstrable in the blood, » substence
vhich ylelds a precinitete vhen ¢ dilute solution of th- "C" cerbohvdrate
of Pneumococcus is rdded to prtients! serum. The nrecinitrble substence he
been detected in serum obteined »ithin 4 to 17 hours efter the initial
chill, The nrecinitation resction renrins nositive throughout the course
of ective diserse and beco+es negrtive -+ith the onsect of recoverv. Petient
in vhose blood the reasctive substence is demonstreble develop £ cherecter-
istic skin reection following the intrederwnel injection of 0.1 mg., of the
test cerbohydrate. In a lerge series of petients studied, the resulté of
the cutaneous e¢nd precipitetion tests ere in close agreement end both re-
sctions prrallel in striking manner the clinicel course rnd outcome of the
diseese. Thus, the nresence of thils subestence in the circuletion during
the scute disemse and its absence in convelescence are in turn correlsted
mith the sctivity ~nd terninetion of the disease »rocess in men.

It g soon found, however, thet the nrincinles involved in thes
reactions are not restricted merely to nmneumococerl infections, An identi

cel substence, or at leest one chemicelly so similer rs to be ecuslly
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recctive vith the seme test cerbnhydrzte, is nresent in the blood during.
the rcute shase of certain infectious disesses ceused by cgents other then
Pneumococcus. For exemple, in rheumetic fever, becteriel endocarditis,
nulmonrry tuberculosis snd & number of other infections, there exists in

the blood r substence vhich is serologicrlly the scme as thet found in pneu-
monie. It ennenrs, therefore, thrt the reections described are not spec-
ific wvith reference to the etiocloaicel incitent of the infection but repre-
sent rather a mutuel interrction of ¢ selective crrbohydrcte with the re-
ective substence common to mrny infections of unreleted etiology. This
substence possesses the osroperty of combining ith the test crrbohydrrte to
form o nrecipitete. No other brcterial suser thus fer tested hes heen found
to precipitete the moteriel in reactive serum, It ™ill be recslled thet the
"C" cerbohydrete is nresent in the cell body of ¢11 forms of »-neumococci
irresnective of their tvoe derivetion, Althourh chenicelly less rell de-
fined, this carbohydrste differs mrrtedly from the cfpsuler nolyssccharides
in conteining nhosnhorus #nd ventose but no uronic ecid constituent in the
molecule,

Mttempts ere being merde to isolnte the rerctive substence from
serum end to determine its chemicrl nsture. On frectional precipitotion of
patients! serum vith senmonium or sodium sulphate, the ective meteriel is
cerried along ~—ith the serum slbumin, the globulins being rholly inert.

From » solution of the elbumin it is precipiteted together +ith the portion
of normel albumin removed by 2/Z saturstion. On removel of selts by dislysie
8t neutral or slightly alkeline reaction, the rctive substence wrecipitetes
from the solution of inert elbumin., The moterisl recovered is rctive ith
"C" and hes the following promerties; it is soluble in dilute elkeli end
physiologicel seline; insoluble in ~rter snd dilute srcids; it is reedily

denstured end inectivrted at hydrogen ion concentrations more rcid then pH 6.
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The extreme lebility of the active substence differentirtes it fron the norma:
blood »nroteins but rendcrs difficult its isolrtion #nd -urificntion in ective
form,

From resctive human serum the substence cen be ourntitatively
orecisiterted by the sddition of ontimel amounts of the cerbohy"rrte. On the
besis of its knorm nroverties, tecinioues sre being deviced to dissocicte
the rctive meteriel from the "C" nrecinitnte. The formetion of # nrecinitrte
is conditioned by the nresence of crlcium in the rerction-system, since no
precinitrtion occurs on rdding the crrbohydrete to reective serum from “Mich
the celcium hes first been removed. On the reesddition of minute treces of
CeCl2 to such serum, the rctlve substence agrin oreciositetes in the presence
of the test suger.

The C-nrecipitnble substrnce hrs not yet been obteined in » suf-
ficiently ourified form to justify sny conclusion »s to its neture. Hovr-~
ever, on the basis of its nitroren content (147) end certrin other nroper-
ties, it is tentetively regrrded s r protein end one not normelly found in
the blood of herlthy individurls.

ork on the »urificetion of this interecting suhstence 2nd a
study of its chemicel end entigenic nro-erties sre being rctively oursued.
One would like to know its origin end fete in the enimal body; 1ts nossible-
significence in relation to certein menifestirtion of diserse; end the
chemicel groupings invnlved in the nrecinitetion recction -"ith "C". The
interpretetion of the nrecinitntion end s¥in rerctions in terms of rntigen-
sntibody union is difficult for the folloving rersons: the rerctive sub-
stance is demonstrable not only in nneumonis but in diserses not rssocirted
~ith pneumococcus infection; it is nresent in the blood errlv in the course

of disesse, long before s»ecific rntibodics rre demonstreble, end it disep-
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pvecrs from the circulstion durine convelescence, s time ~hen entibodies ere
usuelly found in highest concentrstion. Thus, the time of rn»esrence cnd
diseniesrence of this substence with respect to the occurrence of “nom
entibodies is comoyletely reversed; this together with the leck of specifici-
ty, the rssocistion of the renctive substence with the albumin rether then
vith the globulins of serum, snd the imnortsnce of celcium in the srecisite-
tion resction ere fects not ersily reconciled vith the orthodox concej
of entigen-rntibody phenomensa.

Preumococce) cerrier stete in neohrotic children (‘lecLeod rnd Farr)

"logt of the derths occurring in children vith nenhrosis rre due to pneumococ-
cel peritonitis. A study hrs been mede of the nneumococci cerried in the
neso-phervnx of such ceses, in order to determine rhether neritonitis is
ceused by the strein or streins of nneumococcus carried in the wetient's throet
or vhether it is due to the rcouisition from e cerricr of sn invrsive strein
of pneumococcus. The first suosorosition hrs been found to be most zenerrlly
true.

In 211 the ceses which develoned pertitonitis the seme type of
pneumococcus hed been recovered from the thrort »nd the peritoneal cevity,
The longest period from the first isolation of ¢ strein of oneumococcus fiom
the throat until peritonitis due to the seme type occurred, vas three nonths.
| Although children who recover from peritonitis may carry the in-
vading strein 1n their throat for os long e8 p yesr pftervnrd in some in— -
Vstances specific ngglutinins may not be demonstreble in the blood serum. How-
ever, the development of specific egglutinins does not surrentee freedom from
neritonitis, since the serum of one patient who died shered snecific sgelutin-
ins rgainst the inveding orgsnism on the dev the frtel infection begen.,

Children "o do not develon »eritonitis, end rho recover from

henhrosis, tend to sho more variation in the trpes of »neumococeci cerried
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in the nasopherynx. Thus #n rcouired strrin ey be rether aquickly lost or
renloced by e different strein.

The role of nucleic rcid in the structure cend i minolo~icel behov-

ior of the pneumococcus cell (Dubos end Thomison). The prevsrstion of s ribo-

nucleese from animel tissues rnd its eﬂfect on hert-killed nneumococeci. It

hes been described in e nrevious renort thrt leucocrtes contein ¢ hert resis-
tent enzyme cepeble of attrcling illed sneumococci. The enzvme hrs heen
>urified by ¢ technique besed on the folloving proverties; e) it is soluble
in 50” ecid scetone, but precipitrtes from this medium on sddition of more
rcetone, b) it cen be subjected to boiling temmerrture betreen nH & snd nH
6.5 without sny loss of rctivity. The nurest preperrtion so frr sveilable
conterins 127 MNitrogen rnd 0.857 Phosnhorus.

The only soluble substrrte found to be rttecked by the enzyme is
ribonucleic acid, vhich it denolymerizes.

*hen hest-Filled nneumococci rre resusnended st neutrel reection
in the nresence of the enzyme, they slo~lv lose their ~ffinity for the hasic
dyes slthough this chenre is not nccompenied by rny evidence of celiuler dis-
integretion. Under these conditions the killed cells of encepsuleted meu-
mococel lose the‘power to stimulete in rebbits the osroduction of the type
specific antibodies directed against the cepsuler solysrccheride of the cells
in other vords the ribonucleese inectivrtes the cepsuler sntipen of virulent .
pneumococeci. : :

The extraction of ribonucleic ccid end of ¢ ribonucleoprotein from

pneumococel. Although pneumococci sre killed vithin ¢ fer seconds in sn rce-

tate buffer at pH 4.2, they retein in this rcid medium their Grem nositive
character; +hen the same cells, hoever, sre senrrrted from the acetrte sol-

ution end resusiended et neutrel rerction, they slowlv undergo ¢ chen~e from
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the Gram positive to the Grem negetive stete end nt the seme time lose their
affinity for the besic dyes. Two of the substences which fre released in sol
ution in the coursge of this chenge, have been separated and identified. One
fraction is soluble in dilute ccetic ecid but insoluble in HCl- it conteins
14% N and 7.75% P end is decomposed by the ribonuclesse described in the

i preceding section of this report., This substance is a ribonucleic scid.

Another fraction is precinitsted ot pH 4.7 snd remeins insoluble
in stronger acids; it contering 14% N s#nd 4¢ P. The hirgh nhosphorus content
is due to the presence of ribonucleic scid in the molecule. This nucleic
acid is combined with # nrotein which is deficient in arometic emino-acids
end in sulfur and which msy thcrofore belong to the group of nrotemines or
histones.

The release in solution of nucleic escid and of nucleoprotein, whic
tskcs plece when pneumococci killed st pH 4.2 are rcsuspended in neutral
solution, is & phenomecnon common to both R end S varients, irrespective of
type derivation. In thc cese of the encapsulated cells, therc is observed
at the seme time a loss of the ability to stimulate rabbits to produce the
specific antibodies dirccted egeinst thc cepsuler polysecchsride. It ap-
peers, therefore, that when the ribonuclelc acid of the Pneumococcus cell
is attecked by ribonuclerse, or when en injury to the celluler structure el-
lows it to diffuse into the medium, the cepsuler rntigen is £t the arme time
inectiverted, Nothing is known, however, of the neture of this reletionship,

C " It mey be mentioned here thet o study is being mede of the immuno-
logicel properties of the nucleoprotein frection relersed in solution when
the cell chenges from the Grem positive to the Grem negrtive state; definite
evidence hes been obteined thet this frecetion, when injected into experiments
enimrls, crn produce immunity to infection ~ith virulent pneumococci; this

protection is not type specific rnd the rntigen cen indeed be vreprred from
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rough as well as encensuleted pneumococci, So little is known of this phe-
nomenon, however, thet a deteiled description is not warrented at the nresent

tinme.

Structure of Type IIT oneumococcus nolysrccharide and ¢ldobionic

acid (Goebel, Reeves ond Hotchkiss). The capsuler nolyseccheride of Type
II1 Pneumococcus is e mecromolecule constituted from 'nits of an rldobionic
ecid linked in glycosidic union. In addition to its vroperty of conveying
virulence snd type specificity upon the orgenism from which it is derived,
the capsuler polysaccharides, when injected into certein species, induce an
ective entipneumococcal immunity. Becruse of these important biologicel
properties we hrve found it desirsble to estrblish the constitution of the
rldobionic ecid from vhich the polyseccchrride of Pneumococcus Type III is
congtituted. In colleboretion with Dr, llotchkiss we heve shon thrt the
r1ldobionic ecid is 4 Ag-glucuronosido-glucose cnd hrs the folloming struc-

turel formulo:

OH

COOH N

Since this sugar acid is the uronic ecid of cellobiose, the disec-
cheride unit from which cellulose is constituted, we havc termed the Pneu-

mococcus Type IIT aldobionic ecid cellobiuronic scid, The relrtionship of

the cepsuler polysaccheride to cellulose is obvious.

The position of glycosidic union of sldobionic acid units to one
snother in the intect polyseccheride molecule is being investigeted with the
rssistance of Dr. Reeves. Vhen the crrbohydrrte is methyleted with methyl
sulfrte #nd rlkali, ¢ fully methylnted derivative is obteined which still

reteins the property of rercting in rntinneumococcus serum. This fact
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reaffirms the concept exosressed in esrlier renorts thet the union of poly-
saccharide to homologous antibody is orimarily through the cerboxyl groupn of
the former. The identificstion of the products of hydrolysis of the methyls-
ted polysaccharide is under investigstion and will yield information definite-
ly establishing the complete structure of the specific nolyseccheride itself.

Synthetic éntigen containing cellobiuronic rcid (Goebel). Al-

though antipneumococcnal immunity cen be induced in certein species, including
man, by immunization with the intrct specific polyseccheride, it is now
knovm thet immunity mey 180 be induced by chemicelly modified end denoly-
merized forms of the cerbohydrrte. It is of greet intercst, therefore, to
escertrin vhether immunity to Typc IIT Pncumococcus infection cen be induced
by the immunization of enimels with the aldobionic scid unit of the.poly-
saccharide molecule., Consequently # method for the synthesis of cldobionides
hes been devised, rnd used in the successful svnthesis off the p-rminobenzyl
glycoside of cellobiuronic ecid. This durivetive, when combined with pro-
tein by merns of the dirzo rerction hes yiclded an srtificierl cellobiuronic
pcid-protein entigen which cxhibits =eny of the scrologierl charscteristics
of the Type IIT polysrccheride itself. The antigen precipitetes both in
entipncumococcus Type IIT horse rnd rebbit sere in high dilutions, but not
in the normel scrr of these species. Experimentsl enimrls erc being im-
munized with the sntigen rnd the results will be reported leter,

The neture of fowl prothrombin (Schoenheyder rnd Goebel). De-

ficiency of vitamin K ceuses ¢ hemorrhegic dirthesis in chicks which 1is
~ccomprnied by » disepperrence from the plsisme of the clotting fector, pro-
thrombin, In colleboretion with Dr., Fritz Schocnheyder r~n investigetion con--
cerning thc mechenism underlying this elterntion in »hysiologicel function

weg initirted lrst July through » study of thc chemicrl nrture of the pro-
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thrombin of normal fowl plrsmc #nd » comperison of this plesme frection with
thrt derived from the plesm~ of vitemin X deficient birds.

A quentitrtive method for the cstimrtion of prothrombin wes de-
vised, » procedure which wrs used to grest ndventrge in studying the chemi-
crl froctionetion of the mctive cgent. By frrctionoting fibrinogen-free
plesme ¢t 07 vith emmonium sulfrte it is possible to obtrin the prothrombic
rctivity in the fraction insoluble in 75-65 per cent srturction. Further
freetionation vwith neutrel srlt solutions is not fersible. However, nd-
sorption end clurtion of this mrterirl on colleidel gcls results in & sherp
scprretion of inert protein from the active nrinciple. On the brsis of ni-
trogen content it is possiblc to obtrin prothrombin solutions with ~n cc-
tivity nerrly one humdred fold grestcr thrn thet of the nlesme from vhich
it wrs derived. Solutions of prothrombin thus isoleted rre auite steble
rbove pH 7.0 end very unsteble in the rcid renpe.  Although fowl prothrombin,
ps we hrve obtrined it, is probnbly not r n»ure chemicel ontity, yet from
its chemicrl chrrrcteristics, its thermolrbility, ~nd its susceptibility to
enzymrtic hydrolysis, the substrnce rnperrs to be » protcin endowed vith
certrin unioue chemicrl rnd biologicel chorercteristics which distinguish it
sherply from other nlesmr proteins, Dr, Schoenheyder's return to Denmerk
in Januery termineted the reserrch ¢t this juncture.

Prepsrotion end use of ferrous gluconcts in hypochromic fnemi;

(Reznikoff end Goebel). In collrborrtion with Dr, Prul Reznil-off of the
Depzrtment of Medicine, Cornell MYedicol Collegec, ve heve rttempted to pre-
pere water soluble iron compound which cen be cdministcered prrenterelly. A
therspcuticrlly effective e¢nd rerdily sssimileble comnound of iron is grert-
ly to be desired in conducting studies on hemoglobin since prrenterrl rd-
ministrrtion eliminrtes the uncertrinty of ebsorbtion regenerstion., Tt is

believed thrt the lecrl tissuc nccrosis crused by the injection of inorgenic
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salts, £5 well rs the grstro intestinrl distress which frcouently sccomprnics
their oral rdministreotion, mey be rttributed to their cepacity to sct as nro-
teiﬁ precipitents. Ferrous gluconrte, the iron selt of the polyhydroxy orpen-
ic ecid glucuronic rcid, docs not.prccipitrte protein becruse the iron is in
o unfmiz-ble complex combincrtion with the crrboxvl £nd hydroxyl grouns of the
hexonic rcid. §# precticeble £&nd incxpcnsive method for the production of
crystelline ferrnus gluconrte hrs becn devised. Ferrous gluconcte comneres
very frvorrbly 'ith inorgrnic iron comnounds in giving renid rnd merked rc-
ticulocyte, red cell rnd hemoglobin responscs both in enremic ~lbino rets

rnd in humrns suffering from hypochromic enemir, Prticnts showing toxic
rerctions to other iron compounds were cble to tolerrte ferrous gluconrte
without rny unduc distress. In prtients vho reccive ferrous gluconrte intre-
musculerly no systcmic ond only rere £rnd 1ild locrl recctions occurred. In
vicw of the efficrcy of the orrl rnd prrenterrl rdministretion of ferrous
gluconetc end its lrck of toxicity the drug nossesses propcrties which ren-
der it of vrlue in the trertment of hypochromic cneaie.

Virbility of pncumococci in dried soutum ond blood (Stillmen) In

continuing the errlicr enidemiologicrl studics on thc mode of disseminetion

of the diserse-producing types of mneumococcus, experiments hrve been crrried

out to determine whether these orgenisms crn survive for long periods of time

in dried sputum under conditions simuleting thosc encountered outside the bady.
Smell ousntities of spusum freshly obtrined from petients »ith

known types of pneumonir were placed in » scrics of test tubes stopnered

with cotton plugs; one sct of tubcg wrs plreced rt rnom tempersture in dif-

fuse deoylight rnd the nther in the icebox ot r tomper-ture of rbout 40°F. at

intervels, duplicote smecimens of the snutum hich h+d¢ dricd rt different

temnerntures rnd under vrrying conditions of humidity #nd light were emulsi-

ficd in brth ~nd iniected into mice. If the virulent nneumococci origin~lly
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present in the sputum remeined virble in the dricd specimen, the inoculrted
mouse died of infection snd pneumococci of the homologous type ™ere recovered
in cultures of the enimrl's blood rt r~utopsy,

In severrl instences Type I pneumococci remeined vierble in dried
sputum ~fter cxnosure for 16 =—eeks ¢t room temper~ture: Type IT »ftcr 17
weeks; Type IIT efter 20 wccks. Despite the grert verirtions in the number
or orgrnisms present in individurl specimens of sputum, r~nd the merked dif-
ferences in the nhysicel ond chemicel propertics of the verious semples, it
mey be conservertively strted thet the sverrge time of survivel of Type I
orgenisms in dried sputum is 4 wecks, Type II 6 meceks »nd Type IIT B weeks.

The length of time during vhich pneumococci remrined vierble in
specimens of sputum stored in the icchox is considercbly longer. Under
these conditions Type I pneumococei tere rceeovered from specimens rfter 15
vecks, Type II 26 weeks,eond Type JTI 16 weeks, In one instrnce Type I
nneumococcl were found to be virble in snecimens of sputum vhich hed been
stored in the icebox for 41 weeks.

The results indicrte thrt under these cxperimentnl ennditions
pneumococci can remein virble £nd virulent for long nerinds of time in
dried sputum #nd the findings suggest that these orgnnisms mry survive and
retein their diserse-producing properties under the more rigorous conditioﬁp
of the outside world for longer periods of time then hes generrlly been
supposed,

Similer studies ere under way to determine the survivel snd deerth
rete of pneumococci in dried rrbbit's blood. To defihrinrted blood, mer sured
quentities of pneumococci of the different types were rdded, rnd the inocu-
leted specimens ~ere sllomed to dry under conditirns similer to these used
in the experiments with snutum. Types I rnd II pneumococeci hrve been re-

cnvered from spccimens of dried blond +hich hed heen kept for two months
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exposed to the air under the conditiens of tempersture, light end humidity

prevailing in the leborstory. However, specimens exemincd after 2 months
feriled to yield vieble orgenisms. On the nther hend Type ITII pncumocncei
under identic~l conditions hrve remerined virble ~nd virulent up to the
present time, 8 months efter the initirl observotinns.

The productisn of cxperimentrl 2steomyclitis in robbits by intre-

vznous infcction with Strphylocaccus curcus (Thompsen #nd Dubos). In the

course nf experiments designed to comprre the virulence of different strrins
~nf Strphylocrccus in rebbits, it wes obscrved thet seversl enimrls develnped
well cherecterized bone lesimns £rllaving the intrervennus injection of o cer-
trnin strrin of Staphyloc~ccus rurcus, In view of the c~nflicting stetements
in the literature concerning the nnsgibility ~f producing strnhylnencerl ~s-
tenmyelitis in exnerimerntrl enimels, on rttempt vos mrde t~ understend the
conditions under which rrbbits resmond tn the injcetinn of this strein of
stephylnacoccus by the develesment Af b-ne inflemmetion.

The virulence ~f the strein wes rriscd by enimrl prsscge ond es-
pecirlly by isnletinn from - bone rbscess produced in o~ rebbit by the in-
jection of » lerge emnunt of culture, In mmst ~f the cxperiments en ottempt
weg mede to produce in the rabbits ¢ 1> degree of immunity by injection of
suspensiong of killed stephylncoccl, prior to infection, In the hope of
thereby obtrining ¢ relrtively prolonged course of the infection s~ thet
macrnseopicrlly recognisrble lesirns might develnap befnre the death of the
snimal,

Young rebbits were injacted intrevenously with smrll doses of
culture end were obsgerved deily for tﬁc develonment nf #ny swelling, tender-
ness or 1lnss of functinsn in the limbs; in some of the experiments a-rey
photngrephs were trken of the enimrls before derth, end rlsn of any inflrmed

brnes efter remnval from the bndy ~t aut-psy. At the rutrpsies perticulsar
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attention wrs prid te the conditirn of the joints in the hone of determining
whether lesions in thc metenohysis »f the 1l-ng bnones were due t~ ¢ primery
ostermyelitis ~r to ¢ sprerd from » primery purulent crthritis.

2] rnimrls in »11 heve been used. 9 »f thegse rnimrls died shortly
after they hrd been infected before sufficicnt time hed elepsed t~ rllow the
develrpment nf bone lesi~ns rccngnisrble with the nrked eye. Of the 22 sni-
mrls in which the infectisn rssumed ¢ subrcute crurse lrsiting frrm 1 to 3
weeks, 18 or 81.8% showoed definite mrcrnseopic evidence of bone inflommetinon,
The brne lesi~ns vericed from merc srftening ~nd hyperremir with multinle sub-
perinstenrl bleeding pnints, to rdvenced nbscess formrtion with suppurrtion
srnd extensive brny destruction. In crses where fronk suppurrtis-n rnd bony
destructinn were rbscnt, micrrsc-nic exrmin~ti-n »f strined films ~f the b-ne
merrow beneath thc inflrmed region showed in every cese the presence ~f Grem-
positive cnecel rnd of £n inflemmatory reection, &5 bone lesi~ns were present
in the 18 snimrls; of these 47 nccurrcd in the metephysis »~f the l-ng bones,
yect nnly 8 vere ssancinrted with ¢ purulent rrthritis.

Severel prints nf intercst heve emerged suggesting ¢ close simil-
arity between the cxperimentrl c-ndition cnd strohylocnceal nstermyelitis in
chil&fén. Firstiy, thé‘charnéteriStic nredilectirn of thé.nrgrnism tn pro-
duce inflemmetion in the metephysis nf the long bones; secsndly, the rela-
tive infrequency »f spreed of ¢ netnﬁhysiﬂl rbgcess through the epiphysis
into the neighbaring joint'cévity rnd, thirdly, the pyrexirl corurse of the
infection in the ncute stege, witﬂ » 1o an into o chronic eonditi-n nf pro-
gressive suppuretion, if the rnimel survive the ~cute strge.

The results ~f the work indicrte thet it is possible t~ prnduce -
consistently inflermmeti~n ~f the brnes ~f rrbbits by the mere introven~us
injectiorn ~f 2 suitrble strein ~f sfrﬁhylﬂc“ccus »ith~ut rosecrting t» rny

elab~retc ~perctive toachnique designed t~ locelise the ~rgsnisms in the bones
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